Introduction. Methods of modeling are used to study processes in various technical objects. As a rule, full-scale experiment requires significant material and financial costs. Often a full-scale experiment is almost impossible. Physical modeling does not always provide reliable information in sufficient volume.
Introduction. Methods of modeling are used to study processes in various technical objects. As a rule, full-scale experiment requires significant material and financial costs. Often a full-scale experiment is almost impossible. Physical modeling does not always provide reliable information in sufficient volume.
Computational experiment (based on mathematical modeling) allows us to conduct the research faster and cheaper [1] . It is especially important to ensure sufficient reliability of the results obtained in the computational experiment.
The reliability of information obtained in the computational experiment depends on the quality of mathematical models. The models, most often, are formed on the basis of a phenomenological approach. However, when already existing systems are the subject to research, the methods of parametric identification based on the processing of experimental data are in use. As a rule, experimental data are noisy. To obtain a clear picture of the process under investigation, it is required to suppress noise.
Another problem may arise when assigning the coefficients of mathematical models, especially in the absence of reliable information about the physical properties of materials and working media. To determine these properties, the researcher has to use special settings and parametric identification methods from experimental data.
.
To carry out the experiments, the device was used (Fig. 1) . The studies were carried out for plates cut from a sheet of dry porous plastic with a thickness of 1,25 mm. As a waterproofing, a transparent Scotch tape was used.
In Fig. 2 markers indicate the results of three experiments. The result of the approximation of the dependence h = f () (for all three experiments) is shown by a solid line. 
Fig. 2. Experimental dependencies and their approximation
To approximate the experimental dependences, we used formula (2) .
To approximate the dependencies, we used the method of least squares. Approximation was carried out in the Excel environment (add-on «Finding solutions»). 
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The derivative h' was calculated from (3).
The values of A and Hs are determined by minimizing the functional δ (4).
The values of hi and hi were calculated using formulas (2) and (3) for a series of times (in) with a time step of 10 s to 50 s. Minimization δ leads to a system of linear algebraic equations (5).
Solution (5) To evaluate the reliability of the values of A and Hs, a numerical solution (1) was performed by the trapezium method (6) with step  = 5 c.
(6) Figure 3 shows the results of experiments (markers) and control calculations (line).
Identification of the air filtration model in the grain layer. When drying and fumigating grain, it is important to know the peculiarities of the process of blowing the fixed layer of grain by air (or other gases). The process of air filtration in a fixed grain layer is considered, when the effects of liquefaction and the wobbling of individual grains are absent.
A mathematical model is used as a system of equations (7 
where Va − is the flow rate of air relative to the free space; P − is the air pressure in the gaps between the grains; Aa(Va) − is the coefficient reflecting the aerodynamic drag in the grain layer; n − is the dimension of the problem. 
. Evaluation of identification results
The experimental determination of the dependence of the coefficient Aa on the filtration rate requires a high accuracy in determining the air velocity. It is extremely difficult to provide sufficient accuracy for measuring air velocities at low speeds. Therefore, in the experiment, water is used as a filter medium, and then, using the theory of similarity, the recalculation for air flow is done.
To study the filtration of water in the grain layer, a simple installation was used (Fig. 4) .
In each experiment, a new dry grain was placed in the working cylinder from the same source. Each experiment was carried out with natural water filtration at a temperature of 20 ° C.
The approximating formula for generalizing a number of experimental dependences H = f () had the form (8) .
where H0 − is the initial level of water in the pressure cylinder.
To approximate the dependencies, we used the method of least squares. Approximation was carried out in the Excel environment (add-on «Finding solutions»).
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Fig. 4. Scheme of the experimental installation № 1 for the study of filtration
The derivative H 'was calculated from (9) .
The results of the experiments (markers) and the approximating dependence (solid line) are shown in Fig. 5 .
The flow of water in the granular material is described by the dependence (10).
where Pw − is the change in pressure along the direction of water movement; Aw − is the coefficient reflecting the backfill resistance when water is filtered;
Vw − is the water velocity in the grain layer, referred to the free space. 
Fig. 5. Results of filtration experiments
In accordance with Fig. 4 , (11) and (12) follow.
where H − is the water level in the pressure cylinder;
 − is the density of water; g − acceleration of gravity. The decrease in water pressure along the filtration direction is described (according to Fig. 4 ) by formula (13)
where L − is the length of the experimental section.
To determine the value of A w (according to (11)- (13)), formula (14) is
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An analysis of the results of published sources showed that the nonlinear dependence A w (V w ) is well described by formula (15).
Taking into account (10) - (15), we can write the equation of water filtration in a granular layer (16).
Equation (16) can be represented in a more convenient form (17).
where
To find the values of a, b, c, we minimize the functional  (18).
The values of H i , H'i and V wi were calculated using formulas (8), (9) and (12) for series of values of the time instants (i m ) with a time step of 10 s.
It is necessary to ensure a minimum value of .
Under the conditions (19), one can obtain a system of three linear algebraic equations (20). 
Fig. 7. Comparison of results
For the transition from the dependence Aw (Vw) (for water) to the dependence Aa (Va) (for air), the similarity theory was used when the Reynolds (21) and Euler (22) numbers were equal. 
where V − is the fluid velocity related to the free space;
L0 − is characteristic size;
P − is lowering the pressure of the fluid in the direction of motion;  − is the density of the fluid;  − is the kinematic viscosity coefficient.
The subscripts w and a correspond to water and air. The characteristic dimensions for the flow of water and air in the grain layer are the same, therefore (23) 
The dependence of the aerodynamic resistance of the grain layer during the blowing is shown in Fig. 8 . The described techniques can be successfully used in practical activities, when it is necessary to obtain reliable results at minimal expenses.
